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Description 
Background 

[0001] The present invention relates generally to 5 
communications systems, and, more particularly, to 
techniques and structures for facilitating data transmis- 
sion to a receiver which is identified in a communications 
system by at least two different address types. 
[0002] The usage of communications equipment, par- 
ticularly mobile communications equipment, for trans- 
mission of data rather than speech has become increas- 
ingly popular by consumers. So-called pull services that 
are generally well known like Web-Browsing in the In- 
ternet, Home Banking and Electronic Shopping experi- 
ence an increasing usage. Pull services have in com- 
mon, that a user or a user's network initiates the individ- 
ual service session set-up. E.g., a user connects via PC, 
laptop or mobile phone to an access server of an Inter- 
net Service Provider, to a banking computer or to an ap- 
plication server in order to establish the requested serv- 
ice session. 

[0003] Also, so-called push services are increasingly 
demanded. Examples of such services are the generally 
well known News Ticker, Stock Market Information or 
Traffic Jam Announcements. Push services have in 
common, that an application server hosting the individ- 
ual service application or the service application itself 
initiates the individual service session set-up. E.g., if a 
share on the stock market reaches a predefined limit, a 
service session can be set-up to notify a subscriber of 
the service. 

[0004] Furthermore, it becomes more and more com- 
mon to use the above described services not only via 
fixed networks but also via cellular communications sys- 
tems like the Global System for Mobile Communication 
(GSM) or the Personal Digital Cellular (PDC) system. 
Today, such systems provide a circuit switched data 
service, which can be used to interconnect with external 
data networks. The circuit switched data service is used 
for both circuit switched as well as packet switched data 
communication. 

To make packet switched data communication more ef- 
ficient, new packet switched data services are intro- 
duced in cellular communications systems, like General 
Packet Radio Service (GPRS) as a part of GSM, or 
Packet Personal Digital Cellular (PPDC) as a part of 
PDC. Such packet switched data services will allow inter 
alia packet switched communications supported by a 
connectionless protocol like the Internet Protocol (IP). 
GPRS is a GSM service, and parts of the GSM infra- 
structure will be used. The same applies to PPDC as a 
PDC service, where parts of the PDC infrastructure will 
be used. 

[0005] Usually, in today's cellular communications 
systems a subscriber is identified for the internal busi- 
ness of the system by a subscriber identity, e.g. by an 
International Mobile Subscriber Identity (IMS!) in GSM/ 
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GPRS and in PDC/PPDC. Inter alia, a system internal 
access to a subscriber profile and a locating of a sub- 
scriber is performed by use of such a subscriber identity. 
In contrast to this, in packet oriented communications 
networks that are based on the Internet Protocol (IP) 
both sender and receiver are identified by IP addresses. 
Therefore, in order to provide IP based packet switched 
data services cellular communications systems have to 
deal with two different address types, namely the IMS! 
and the IP address. 

[0006] In the case of pull services applies a terminal 
originating scenario. The subscriber initialises a data 
session by sending a service request to a service pro- 
vider, e.g. an application server, web server or bank 
computer. The service request is addressed by an IP 
address known by the subscriber that identifies the serv- 
ice provider. Alternatively and more convenient for the 
subscriber, the request can be addressed to a host 
name given in plain language. Then, a Domain Name 
Server (DNS) is used to lookup for a corresponding IP 
address that identifies the service provider, respectively 
the host. For details about the DNS, reference is made 
to Fred Halsall, 'Data Communications, Computer Net- 
works and Open Systems', Addison-Wesley, 4 th edition 
1997, pp.758, 767, 816-820. 

[0007] An Internet Protocol header comprises apart 
from the recipient's address also the sender's address 
in the IP address format. This sender's IP address can 
be assigned either statically or dynamically in the cellu- 
lar communications system. E.g., the IP address can be 
statically stored in a read-only memory (ROM) of the 
mobile terminal, or it can be assigned from a pool of ad- 
dresses dynamically on demand for one data session. 
Therefore, in the case of the pull service scenario, the 
communications system knows the subscriber's IP ad- 
dress, particularly for a certain data session. With this 
knowledge, the communications system can easily 
transmit data packets directed to the subscriber's IP ad- 
dress to the subscriber that are sent during the data ses- 
sion from the service provider. 
[0008] In the case of a push service applies a terminal 
terminating scenario. A solution known from the state- 
of-the-art for offering push services is the use of the so- 
called Short Message Service (SMS). E.g., today's GSM 
systems offer SMS as a teleservice. SMS provides a 
point-to-point transmission of short text messages to or 
from a subscriber. Furthermore, it enables short text 
messages to be broadcast, e.g. at regular intervals, to 
all subscribers in a given geographical area. On the one 
hand, SMS provides an easy information delivery to a 
subscriber. On the other hand, SMS as a bearer for push 
services has some limits. The amount of data that can 
be transmitted by a short message is limited. Further- 
more, IP based packet data sessions are not supported 
as such. The use of a gateway that converts IP based 
packet data to short messages causes some overhead 
and additional cost. 
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Summary of the invention 

[0009] Therefore, it is an object of the present inven- 
tion to provide an improved method and apparatus to 
facilitate push services in a cellular communications 5 
system, in particular to allow an efficient data transmis- 
sion by use of co-existing different subscriber address 
types. 

[001 0] This object is reached by the method, the sys- 
tem, the node and the computer program having the 
steps and features according to claim 1, 12, 13 and 21. 
[0011] The solution described in the present invention 
allows the set-up of an IP based data session for an ef- 
ficient and cost-effective provisioning of terminal termi- 
nating data services (push services), in particular in cel- 
lular communications systems. After receiving at a com- 
munications system of a data packet that is sent from a 
service provider the system reads the IP address of the 
data packet. For an initiation of the data packet's pay- 
load information delivery to a receiver, the system de- 
termines a subscriber identity that identifies the sub- 
scriber to the communications system for its internal 
business. Advantageously, the existing infrastructure of 
circuit switching communication systems requiring the 
subscriber identity as an address type for a internal sub- 
scriber identification can be re-used also for packet 
switching extensions of these communications sys- 
tems, although the subscriber identification is performed 
in data sessions via an IP address, which belongs to a 
different address type than the subscriber identity. Fur- 
thermore, neither a service provider nor a subscriber of 
an IP-based push-service has to care about the different 
addressing schemes because the method can be per- 
formed transparent to these parties by the communica- 
tions system. 

[0012] Furthermore, it is possible according to the 
present invention to process the steps of the method at 
a separate node that can be located either inside the 
cellular communications system or outside at the serv- 
ice provider's side. Therefore, the present invention 
supports a flexible architecture of the whole communi- 
cations system. 

[0013] An advantageous architecture that incorpo- 
rates the present invention comprises a host that can 
provide a push service, a gateway node comprising 
means for performing the steps according to the method 
described in the present invention, an IP network con- 
necting elements of the communications system, an ad- 
dress conversion node for the determination of the sub- 
scriber identity (SI) from a given IP address, a subscrib- 
er profile database that comprises subscriber profile da- 
ta, and at least one receiver of payload information sent 
from the host. Such a distributed implementation of the 
present invention is especially useful, if one or more op- 
erators of the cellular communications system are also 
providers of the push services. In this case, a proprietary 
IP network can preferably be shared between these op- 
erators in their different roles. Furthermore, the present 



invention can advantageously be used for a transmis- 
sion of data internally in the communications system. In 
this case, the receiver of payload information can be, e. 
g. t a further network node of the communications sys- 
tem, and the payload information can be, e.g., signalling 
or control information. Such a scenario applies, if net- 
work nodes are identified internally in a the communi- 
cations system also by a subscriber identity, wherein the 
transmission of data from one a network node to another 
network node is based on an Internet Protocol and is 
performed via the internal IP network. Therefore, the ar- 
chitecture proposed by the present invention supports 
an efficient usage of the system resources. 
[0014] The invention is preferably realised by a com- 
puter program that is loadable into the internal memory 
of a digital computer, which can be advantageously 
comprised, e.g., in a network node of the communica- 
tions system, in a computer simulator for testing purpos- 
es or also in a mobile terminal. The computer program 
comprises software code portions that are adapted to 
perform the steps of the method, which is proposed by 
the present invention, when the program is run on a 
computer. The term 'computer program* in the sense of 
the present invention includes also the meaning of 'com- 
puter program product*. 

[001 5] Further preferred embodiments of the present 
invention are achieved according to the dependent 
claims. 

[0016] In a preferred embodiment of the present in- 
vention according to claim 2, the subscriber identity is 
determined by a lookup of a first portion of the IP ad- 
dress in a lookup table, resulting in a first portion of the 
subscriber identity. A second portion of the subscriber 
identity is assigned according to a second portion of the 
IP address. Therefore, a huge amount of data overhead 
is avoided, because the lookup table does not need to 
contain all IP addresses, which have got a correspond- 
ing subscriber address. Instead, only a small lookup ta- 
ble can be used to retrieve a relevant subscriber identity 
address part. In other words, due to the strong relation 
between subscriber identity and IP address that is in- 
corporated by the steps of lookup and assignment the 
operator of the cellular communications system can 
easily implement a bijective rule for the determination of 
a subscriber identity from a given IP address and vice 
versa, instead of costly maintaining two different num- 
bering schemes, namely a subscriber identity scheme 
and an IP address scheme. As a further advantageous 
result of the embodiment, the time required for the de- 
termination of the subscriber identity is lower by use of 
the proposed small lookup table in contrast to a separate 
numbering scheme maintained in a database. This 
leads to a reduced set-up time for a data session. Fur- 
thermore, memory space and processing time is saved, 
or in other words, the available resources can be used 
efficiently and cost-effective. 

[0017] In a further preferred embodiment of the 
present invention according to claim 3 the subscriber 
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identity is the International Mobile Subscriber Identity 
(IMSI). The IMSI is a mobile station identifier uniquely 
identifying a mobile station internationally. The structure 
of the IMSI is standardised by the International Telecom- 
munication Union (ITU). In contrast to proprietary num- 5 
bering schemes for the subscriber identity, the stand- 
ardised IMSI supports operators of cellular communica- 
tions systems in a sharing of the same IP backbone net- 
work. 

[0018] In a further preferred embodiment of the 
present invention according to claim 4 a further address 
information of the receiver is determined. The further ad- 
dress information can comprise, e.g., information from 
the subscriber's user profile record kept in the cellular 
communications system and/or location information 
about the current location of the subscriber. It is useful 
to determine on demand, i.e. in the case of a communi- 
cations request, additional current delivery information 
like the address of an appropriate base station, which 
can reach the mobile subscriber, instead of tracking and 
keeping these information always up-to-date in the sys- 
tem. 

[0019] In a further preferred embodiment of the 
present invention according to claim 5 the IP address is 
stored together with the subscriber identity and/or the 
further address information in a buffer. Therefore, the 
determination of the subscriber identity and/or the fur- 
ther address information can advantageously be per- 
formed only once for a data session. There is no need 
to determine such information again for each individual 
data packet, which belongs to the data session. 
[0020] In a further preferred embodiment of the 
present Invention according to claim 6 the subscriber 
identity and/or further address information stored in a 
buffer are used to initiate the delivery of the data pack- 
et's payload information to the subscriber. Therefore, 
the delivery time of data is decreased due to the renun- 
ciation of further individual determination of the sub- 
scriber identity and/or the further address information 
for each individual data packet that belongs to the data 
session. Furthermore, a significant amount of process- 
ing time and resources can be saved. 
[0021] In a further preferred embodiment of the 
present invention according to claim 7 or claim 10 the 
IP address of received data packets has an IPv4 or IPv6 
format. Advantageously, these IP address formats are 
or will be supported by a wide range of commercially 
available routers, which can efficiently be used to build 
up the IP network, instead of developing proprietary 
routers for data traffic addressed by a proprietary IP ad- 
dress format causing extra costs. 
[0022] In a further preferred embodiment of the 
present invention according to claim 8 the given division 
of the IP address in network identifier and host identifier 
is used for the mapping of the first and second portion 
of the subscriber identity. 

Advantageously, there is no need for a proprietary divi- 
sion of the IP address into two portions for an assign- 



ment to two portions of the subscriber identity. 
[0023] In a further preferred embodiment of the 
present invention according to claim 9 the IPv4 address 
is encoded in a so-called Class A format. Therefore, 
there is one byte available for the network identifier pro- 
viding 256 different Class A networks, and there are 3 
bytes available for host identifiers. In this way, one Class 
A network can cover up to 2 24 subscribers. In addition, 
the lookup table used for the retrieving of the first portion 
of the subscriber identity comprises a maximum of 256 
entries only, which leads to a good performance regard- 
ing to the needed lookup time. If a prefix bit is used to 
mark the used network class, a maximum of 128 entries 
for the look-up table is available. The Class A format of 
the IPv4 address is in particular useful, if the IMSI is 
used as subscriber identity. There are countries like Ja- 
pan, which use 6 digits of the IMSI as a Mobile Station 
Identification Number (MSIN), which is a part of the IM- 
SI. These 6 digits can easily be represented by the 3 
bytes of the host identifier. The use of such well-defined 
structures for the translation rule of an IP address into 
a subscriber identity is more efficient than the use of a 
proprietary structure. 

[0024] In a further preferred embodiment of the 
present invention according to claim 11 the subscriber 
identity is the mobile station integrated services digital 
network number MSISDN. The MSISDN is a mobile sub- 
scriber identifier uniquely identifying a mobile subscriber 
internationally. The structure of the MSISDN is stand- 
ardised by the International Telecommunication Union 
(ITU). In contrast to proprietary numbering schemes for 
the subscriber identity, the standardised MSISDN sup- 
ports operators of cellular communications systems in 
a sharing of the same IP backbone network. 
[0025] In a further preferred embodiment of the 
present invention according to claim 14 the host of the 
communications system is connected via a firewall to a 
further network like the Internet. Advantageously, this 
allows the service provider to offer also external data 
services, wherein at the same time data security and 
protection against hackers and computer viruses can be 
provided. 

[0026] In a further preferred embodiment of the 
present invention according to claim 1 5 the host com- 
prises an application server, which can provide inter alia 
push services. This is especially useful, if the operator 
of the cellular communications system is in unity also 
the service provider. Therefore, data services can be of- 
fered without the need to connect to external networks. 
[0027] In a further preferred embodiment of the 
present invention according to claim 16 the subscriber 
profile database (HLR) comprises the address conver- 
sion node for determining of at least one portion of the 
subscriber identity from at least one portion of the IP 
address. The subscriber identity is used in the cellular 
communications system to retrieve subscriber data from 
the subscriber profile database (HLR). These data are 
necessary for a delivery of payload information to the 
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subscriber. Therefore, an address conversion node in- 
tegrated in the subscriber profile database can reduce 
the amount of signalling necessary for a data session 
set-up. 

[0028] In another preferred embodiment of the 5 
present invention according to claim 17, the gateway 
node of the cellular communications system comprises 
the address conversion node. Also in this way the 
amount of signalling can be reduced compared to an 
architecture with a separate address conversion node. 10 
[0029] In a further preferred embodiment of the 
present invention according to claim 18 or claim 19 or 
claim 20 the communications system comprises a PP- 
DC system or a GPRS system or a UMTS system. In 
particular these systems allow an easy implementation * 5 
of the present invention. 

[0030] In a preferred embodiment according to claim 
22, the computer program is stored on a computer read- 
able medium like a floppy disk or a CD ROM. This is 
especially useful for a transfer of the computer program, 20 
which is necessary, e.g., if it is created, tested or com- 
piled on a computer that is different to the target com- 
puter. 

Brief description of the drawings 25 

[0031] In the following detailed description preferred 
embodiments of the present invention will be described 
with reference to the accompanying drawings, wherein: 

30 

Fig. 1 illustrates a simplified block diagram of an ex- 
emplary communications system, 
Fig. 2 illustrates in a flow chart an exemplary set-up 
of a mobile terminated data session, 
Fig. 3 illustrates in a message sequence chart a 35 
simplified exemplary data transmission from a host 
or an application server to a mobile station, 
Fig. 4 illustrates in a message sequence chart an- 
other simplified exemplary data transmission from 
a host or an application server to a mobile station, *o 
Fig. 5 illustrates in a message sequence chart an- 
other simplified exemplary data transmission from 
a host or an application server to a mobile station, 
and 

Fig. 6 illustrates a determination of an IMS I from a 45 
given IPv4 address. 

Detailed description of the invention 

[0032] A communications system performing data so 
transmission to a receiver, which is identified in the sys- 
tem by at least two different address types, is exemplary 
represented in Fig. 1. It comprises a host 110, which is 
connected to an IP network 120. The host comprises 
one or more application servers. The application server ss 
runs one or more applications providing one or more 
push services. The host, respectively the application 
server, uses a packet-oriented protocol like the Internet 



protocol in order to send information to a receiver iden- 
tified by an IP address. The receiver according to Fig. 1 
is a mobile station 180. 

[0033] However, the present invention is not limited to 
a host or an application server as a sender of data pack- 
ets. Instead, data can be sent, e.g. from a mobile station 
or another element belonging or related to the commu- 
nications system. In a further preferred embodiment of 
the present invention the host 110 is connected, prefer- 
ably via a firewall, to the Internet (not shown in Fig. 1). 
In this case, the host 110 is an intermediate sender of 
data packets transmitted from another host or applica- 
tion of the Internet. The firewall can provide protection 
against any unauthorised access, in particular against 
viruses and hackers. 

[0034] The IP network 120 comprises at least one 
router for router data packets. The IP network can be a 
proprietary network of one operator, a network operated 
with a fixed number of operators or a network with a flex- 
ible number of operators. In the latter case the IP net- 
work can also be a so-called sub-network of the Internet. 
[0035] A gateway 130 is connected to the IP network 
120. This gateway receives data packets, which are ad- 
dressed to the mobile station 180 by use of an IP ad- 
dress. In order to locate the mobile station 180, and in 
order to transmit at least payload information of data 
packets to the mobile station 180, the communications 
system needs to determine from the given IP address a 
subscriber identity SI, which identifies internally in the 
communications system a mobile subscriber and/or the 
mobile station. 

[0036] An address conversion node 140, which is 
connected to the gateway 130, performs the conversion 
of the IP address into the subscriber identity SI. With 
this subscriber identity SI the gateway 130 inquires a 
subscriber record database 150 which is connected to 
the gateway in order to retrieve further address informa- 
tion about the receiver, respectively the mobile station 
180 and/or the mobile subscriber. With this further ad- 
dress information the gateway triggers further network 
elements 160 to locate the receiver and to transmit at 
least payload information of the data packet to the base 
station 1 70 for a further transmission to the receiver, re- 
spectively the mobile station 180. Therefore, at least 
one element of the further network elements 160 is con- 
nected to the gateway 130, and at least one element of 
the further network elements 160 is connected to the 
base station 170. 

[0037] In a further preferred embodiment of the 
present invention (not shown in Fig. 1), transmission of 
both payload information and signalling information be- 
tween the network elements of the communications sys- 
tem is performed by the IP network 120. In other words, 
all network elements like the host 110, the gateway 130, 
the address conversion node 140, the subscriber record 
database 150, further network elements 160 the base 
station 1 70 and other base stations are connected to the 
IP network 120. 
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[0038] Fig. 1 shows an architecture appropriate for a 
cellular communications system. The receiver of the 
payload information sent from a push service and pro- 
vided by the application server is a mobile station 180. 
Alternatively, the receiver can be also a terminal in a 5 
fixed network, a PC or a laptop connected to the mobile 
station, or any other device connected to the communi- 
cations system like a refrigerator. In other words, each 
device, which can be identified by an IP address, and 
which is connected to the communications network is w 
an appropriate receiver of data information sent from a 
push service. 

[0039] In an alternative embodiment of the architec- 
ture the gateway 130 can comprises the address con- 
version node 140. In another embodiment of the present is 
invention the subscriber record database 150 can com- 
prise the address conversion node 140. In general, the 
address conversion node 140 can be located either as 
a separate node in the communications system, or it can 
be comprised in any other node of the system. 20 
[0040] Fig. 2 shows an exemplary set-up of a mobile 
terminated push service data session. An application 
server, respectively a host sends a data packet to an IP 
address 210. A gateway of the communications system 
receives the data packet 220. After reading the IP ad- 25 
dress of the data packet 230, the gateway requests by 
use of the IP address a subscriber identity SI from the 
address conversion node 240. With this subscriber iden- 
tity SI available, the gateway requests further subscriber 
data from a subscriber record database 250. In the next 30 
step, the gateway initiates a further delivery of payload 
information of the data packet 260. This is done by use 
of the further subscriber data. These data allow further 
network elements in the next step 270 to locate a base 
station that can serve the subscriber. Then, further net- 35 
work elements transmit the payload information to the 
located base station 280. This base station sends the 
payload information to the subscriber's mobile terminal 
290. 

[0041] In order to deliver push service payload data *o 
to subscriber's mobile terminal, the payload of one or 
more data packets sent from the host, respectively the 
application server, is read by a network node of the com- 
munications system, preferably by the gateway. Then it 
is transmitted to the receiver, respectively the subscrib- *5 
efs mobile terminal, either by use of a circuit-oriented 
protocol or by use of a packet-oriented protocol. In a 
further embodiment of the present invention instead of 
only payload, whole data packets sent from the host or 
an application server are further transmitted to the re- so 
ceiver. This can be done either via a separate IP back- 
bone network or by means of the IP network 120 ac- 
cording to Fig. 1. In the latter case, apart from the host 
110 and the gateway 1 30 other key elements of the com- 
munications network necessary for such a transmission 55 
are connected to the IP network as explained above. In 
order to transmit a whole data packet to the appropriate 
receiver the data packet can be encapsulated in another 



data packet, which is addressed to the appropriate base 
station responsible for the delivery of information over 
the air interface to the mobile station. Alternatively, the 
IP address of the data packet which is sent from the ap- 
plication server, respectively the host, can be changed 
to the IP address of the base station or the appropriate 
network node, which delivers the information to the sub- 
scriber. 

[0042] The communications system outlined in the 
figures, especially in Fig. 1 , is well suited for packet PDC 
systems, GPRS systems and for UMTS. However, the 
invention is not limited to implementations with these 
systems. The invention can be used in all systems, in 
which data packets that are addressed to a receiver's 
IP address are transported internally in the system to 
the receiver by use of a subscriber identity SI, or in gen- 
eral, by use of an address of a type different to the IP 
address. 

[0043] A simplified exemplary data transmission from 
a host and/or an application server to a mobile station 
is illustrated as a message sequence chart in Fig. 3. In 
a first step 305, a data packet is sent from a host or an 
applications server 110 to a gateway 130. The gateway 
tracks in the next step 310 whether a subscriber identity 
SI that belongs to the IP address is stored in a local buff- 
er 301 of the gateway. If the subscriber identity is not 
available at the local buffer a negative acknowledge- 
ment is sent back 31 5 to the gateway. Then, the gateway 
requests 320 by use of the IP address the subscriber 
identity SI from the address conversion node 140. After 
receiving 325 of the subscriber identity SI from the ad- 
dress conversion node, the gateway sends 328 the IP 
address and a corresponding subscriber identity SI to 
the local buffer. This allows later on if further data pack- 
ets for the same receiver are received during the data 
session an easy look-up of the subscriber identity. 
[0044] In a next step 330 the subscriber identity SI is 
sent to the subscriber record database 150 in order to 
retrieve 335 subscriber data. These subscriber data can 
comprise, e.g., location information, roaming informa- 
tion and/or charging information. The subscriber data 
are used by the further network elements 160 in order 
to determine the appropriate base station 170, which 
can send information to the receiver's mobile station 
180. 

[0045] Therefore, the gateway 130 sends in the next 
step 340 the subscriber data to further network elements 
160 and retrieves 345 further address information. 
These further address information can be, e.g., an in- 
ternal address of a base station 170, which is capable 
to reach the mobile station 180 of the subscriber. In the 
next step 350 the gateway 130 sends the payload data 
information of the data packet to the base station 170 
which sends further 355 the payload information to the 
mobile station 1 80. In addition (not shown in Fig. 3), also 
the subscriber identity SI and/or the IP address can be 
transmitted from the gateway 1 30 to the mobile station 
180 for a further use. 



6 



11 



EP 1 083 768 A1 



12 



[0046] A payload delivery of further data packets be- 
longing to the same data session, i.e. data packets ad- 
dressed to the same IP address as a first data packet 
of the data session, makes use of the buffered subscrib- 
er identity SI. As shown in Fig. 3, after receiving of such 5 
a further data packet sent 360 from the host or applica- 
tion server 110 to the gateway 130, the gateway sends 
365 the IP address to the buffer, and receives 370 the 
corresponding subscriber identity SI. With this subscrib- 
er identity, further steps necessary for the delivery of at 10 
least the data packet's payioad information are per- 
formed. I.e., in step 375 the gateway 1 30 sends the sub- 
scriber identity SI to the subscriber record data base 150 
and retrieves 380 subscriber data. Then, it sends 385 
subscriber data to further network elements 1 60 in order 1 5 
to retrieve 390 further address information. In the next 
step 395, at least the payload of the further data packet 
is sent, preferably together with the subscriber identity 
and/or the IP address to the base station 170, which 
transmits 398 these information to the mobile station 20 
180. 

[0047] The message sequence chart in Fig. 3 as well 
as the charts in the following figures 4 and 5 are simpli- 
fied with regards to the determination of the mobile sta- 
tion's location, which is not an object of the present in- 25 
vention. Nevertheless, a person skilled in the art knows 
the details of the appropriate methods and messages 
for the individual systems from the corresponding stand- 
ards and/or other literature. E.g., for the GSM system 
reference is made to Mouly, Pautet The GSM System 30 
for Mobile Communications'. Rather, apart from the re- 
trieval of subscriber data from the subscriber record da- 
tabase, the invention can also be used transparent to 
the cellular part of the communications system. 
[0048] Fig. 4 illustrates a further preferred embodi- 35 
ment of the present invention by a sequence chart of 
another simplified exemplary data transmission from a 
host and/or an application server to a mobile station.. In 
a first step 400, a data packet is sent from a host or an 
applications server 1 1 0 to a gateway 1 30. The gateway *o 
tracks in the next step 405 whether subscriber data that 
belong to the subscriber's IP address are stored in a lo- 
cal buffer 301 of the gateway. If subscriber data are not 
available at the local buffer a negative acknowledge- 
ment is sent back 41 0 to the gateway. Then, the gateway 45 
requests 415 by use of the IP address the subscriber 
identity SI from the address conversion node 140. After 
receipt 420, the subscriber identity SI is sent 425 to the 
subscriber record database 150 in order to retrieve sub- 
scriber data. After receiving 430 of the subscriber data so 
from the subscriber record data base, the gateway 
sends 435 the IP address and the corresponding sub- 
scriber data to the local buffer. This allows later on if fur- 
ther data packets for the same receiver are received 
during the data session an easy look-up of the subscrib- 55 
er data. 

[0049] The gateway 130 sends in the next step 440 
the subscriber data to further network elements 1 60 and 



retrieves 445 further address information. As explained 
above, these further address information can be, e.g., 
an internal address of a base station 170, which is ca- 
pable to reach the mobile station 180 of the subscriber. 
In the next step 450 the gateway 130 sends the payload 
data information of the data packet to the base station 
170 which sends further 455 the payioad information to 
the mobile station 180. 

[0050] A payload delivery of further data packets be- 
longing to the same data session makes use of the buff- 
ered subscriber data. As shown in Fig. 3, after receiving 
of such a further data packet sent 460 from the host or 
application server 110 to the gateway 130, the gateway 
sends 465 the IP address to the buffer, and receives 470 
the corresponding subscriber data. With this subscriber 
data, further steps necessary for the delivery of at least 
the data packet's payload information are performed as 
explained above. I.e., in step 475 the gateway 130 
sends the subscriber data to further network elements 
1 60 in order to retrieve 480 further address information. 
In the next step 485, at least the payioad of the further 
data packet is sent, preferably together with the sub- 
scriber identity and/or the IP address to the base station 
1 70, which transmits 490 these information to the mobile 
station 180. 

[0051] Fig. 5 illustrates a further preferred embodi- 
ment of the present invention by a sequence chart of 
another simplified exemplary data transmission from a 
host and/or an application server to a mobile station 1 80. 
In a first step 500, a data packet is sent from a host or 
an applications server 110 to a gateway 130. The gate- 
way tracks in the next step 505 whether further address 
information about the receiver identified by the IP ad- 
dress are stored in the local buffer 301 . If further address 
information is not available a negative acknowledge- 
ment is sent 510 from the buffer to the gateway. Then, 
the gateway requests 515 by use of the IP address the 
subscriber identity SI from the address conversion node 
140. After receipt 520, the subscriber identity SI is sent 
525 to the subscriber record database 150 in order to 
retrieve 530 subscriber data. By use of the subscriber 
data, the gateway requests 535 further address infor- 
mation of the mobile station 180 from further network 
elements 160. After receiving 540 of the further address 
information, the gateway sends 545 the IP address and 
the corresponding further address information to the lo- 
cal buffer. This allows later on if further data packets for 
the same receiver are received during the data session 
an easy look-up of the further address information. In 
the next step 550 the gateway 130 sends the payload 
data information of the data packet to the base station 
170 which sends further 555 the payload information to 
the mobile station 180. 

[0052] A payload delivery of further data packets be- 
longing to the same data session makes use of the buff- 
ered further address information. After receiving of such 
a further data packet sent 560 from the host or an ap- 
plication server 110 to the gateway 130, the gateway 
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sends 565 the IP address to the buffer, and receives 570 
the corresponding further address information. In the 
next step 575, at least the payload of the further data 
packet is sent, preferably together with the subscriber 
identity and/or the IP address to the base station 170 5 
identified by the further address information. This base 
station transmits 580 the payload information to the mo- 
bite station 180. 

[0053] In the following, the determination of a sub- 
scriber identity SI from a given IP address as it takes *o 
place, e.g., at the address conversion node of the com- 
munications system is explained in detail. In general, the 
determination of the subscriber identity makes use of a 
division of the IP address into two portions. A first portion 
of the IP address is used to retrieve by a look-up in a 15 
look-up table a first portion of the subscriber identity SI. 
A second portion of the IP address is assigned to a sec- 
ond portion of the subscriber identity SI. 
[0054] Although proprietary address formats of the IP 
address and the subscriber identity SI can be used in 20 
the present invention, there are standard formats avail- 
able, which are widely used in today's commercially 
available communications systems. These standard for- 
mats support by their structure the division of the IP ad- 
dress and/or the subscriber identity SI into two portions, 25 
and therefore also the determination of the subscriber 
identity SI from the IP address. 
[0055] A known subscriber identity SI, which is stand- 
ardised, is the international mobile station identity I MSI 
according to the ITU-T Recommendation E.212. The 30 
I MSI consists of a mobile country code MCC, which 
identifies uniquely a country of domicile of a mobile sta- 
tion, followed by a mobile network code MNC, which 
identifies uniquely a home public land mobile network 
of the mobile station, followed by a mobile station iden- 35 
tification number MSIN, which identifies uniquely the 
mobile station within a public land mobile network. Only 
numerical characters are used in the IMSI. The maxi- 
mum length of the IMSI is 15 digits. 
[0056] A known IP address structure is the 32 bit IPv4 40 
address structure. Such an address has a four octet for- 
mat which is generally expressed in a dotted decimal 
point format, with each octet written as a decimal integer 
separated from other octets by decimal points (e.g. 
193.154.180.123). 45 
[0057] Global IP addresses are issued according to 
one of three commonly used classes. Class A IP ad- 
dresses employ their first octet as a network identifier 
and their remaining three octets as a host identifier. 
Since three octets are available for specifying a partio so 
ular host, by use of a Class A address 2 24 , or nearly 17 
million, addresses are available for use with possible 
hosts. On the other hand, Class B IP addresses employ 
their first two octets to identify the network and their sec- 
ond two octets to identify a particular host. Thus, by use 55 
of Class B addresses, approximately 64,000 hosts can 
be identified. Finally, Class C IP addresses employ their 
first three octets to identify the network and their last 



octet to identify a host. Therefore, a single Class C net- 
work can provide 256 host addresses. 
[0058] Fig. 6 shows a determination of an IMSI from 
a given IPv4 address in a Class A format. A first portion 
of the given IP address is used for a look-up in a look- 
up table in order to retrieve a first portion of the IMSI. In 
a further step, a second portion of the IP address is as- 
signed to a second portion of the IMSI. 
[0059] In Fig. 6, a 32 bit, i.e. 4 byte, IPv4 address 
3.1.226.64 is exemplary given to illustrate the determi- 
nation of the corresponding IMSI. The first byte, respec- 
tively the first portion of the IP address, has the value 3 
and represents the network identifier according to the 
Class A IP address type definition. The remaining three 
bytes, respectively the second portion of the IP address, 
have the values 1 , 226 and 64 and represent the host 
identifier according to the Class A IP address type def- 
inition. The network identifier is used to look-up the MCC 
and MNC values, respectively the first portion of the IM- 
SI, from a look-up table. For the given value 3 of the 
network identifier the lookup results according to the ex- 
ample shown in Fig. 6 in the value 44093 as the first 
portion of the IMSI. 

[0060] If a Class A IPv4 address format is used, the 
look-up table can contains up to 256 different network 
identifiers and corresponding MCCs and MNCs. In prac- 
tise, the number of entries might be lower because it 
reflects the number of operators connected to the com- 
munications system's IP network, the used numbering 
plan and the number of subscribers served by each op- 
erator. Considering an IP network shared between dif- 
ferent operators, each operator has at least one entry 
of a network identifier in the look-up table. Each operator 
can have more than one entry, if the numbering plan for 
the IMSIs foresees more than one MCC per country, or 
in general, if a high number of subscribers are to be 
served. 

[0061] A further step for the determination of the IMSI 
is the assignment of the host identifier, respectively the 
second portion of the IP address, to the MSIN, respec- 
tively the second portion of the IMSI. As shown in Fig. 
6, each host identifier byte's value is converted to its 
hexadecimal representation. I.e., the value of the first 
host byte 1 corresponds to the hexadecimal value 1 , the 
value of the second host byte 226 corresponds to the 
hexadecimal value E2, and the value of the third host 
byte 64 corresponds to the hexadecimal value 40. In 
their order of appearance, the hexadecimal byte values 
represent the hexadecimal value 1E240, which corre- 
sponds to the decimal value 123456. This value repre- 
sents MSIN of the IMSI, or in other words, the second 
portion of the IMSI. Thus, the assembled IMSI reads as 
follows: 44093123456. 

[0062] Although the present invention is especially 
useful for Class A IPv4 address types, it can be used as 
well with the IPv4 address formats Class B or Class C 
according to the operator's preferences. A person 
skilled in the art will recognise also the possibility to use 
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the present invention with other, proprietary IP address 
structures, as well as with an address structure accord- 
ing to the classless interdomain routing (CIDR) architec- 
ture. The present invention can also be used, if a so- 
called subnetting of the IP address takes place, e.g. if 5 
the subnet identifier represents the first portion of the IP 
address. Subnetting allows a network to be split into 
several parts for internal use, wherein it still acts like a 
single network to the outside world. For Details about 
CIDR and subnets, reference is made to Andrew S. 10 
Tanenbaum, 'Computer Networks', Prentice Hall 1996, 
pp. 434-437 and pp.417-419. 

[0063] In a further preferred embodiment the sub- 
scriber identity SI corresponds to the mobile station in- 
tegrated services digital network number MSISDN ac- 15 
cording to the ITU-T recommendation E.164. In this 
case, country code CC and national destination code 
NDC of the MSISDN represent the first portion of the 
subscriber identity SI. The second portion of the sub- 
scriber identity SI is represented by the subscriber 20 
number of the MSISDN. 

[0064] In a further preferred embodiment of the 
present invention the push service providing host or an 
application server sends data packets by use of an IPv6 
address type. IPv6 addresses are 128 bit in length. 25 
Therefore, a significantly increased number of different 
IP addresses is available with IPv6 compared to IPv4. 
[0065] Operators with an IPv4 network can migrate 
their proprietary IP network into the international Inter- 
net if they reserve some part of the IPv6 address space 30 
for their purposes. The reservation is done, e.g., by a 
fixed prefix as a further portion of the IP address. Then, 
such a prefix supports the locating of the first and sec- 
ond portion of the IP address, that are necessary for the 
determination of the I MSI. The prefix itself is not neces- 35 
sary for the determination of the IMSI. 
[0066] In order to ensure backward compatibility to 
the existing IPv4 addresses, e.g., an unicast subnet that 
allows for addresses with four host bytes can be re- 
served for such operators. In this case, the initial 12 
bytes of the IPv6 address structure can be used for any 
addresses, but the trailing four bytes are reserved for 
the existing IPv4 addresses that are already assigned 
to subscribers. 

[0067] As an example, the value 5500:0100:0000: *$ 
0000:0000:0000 is assigned as a prefix for backwards 
compatible networks. Then, the IPv4 address 
3.1.226.64 as used above that belongs to the IMSI 
44093123456 is coded as 5500:0100:0000:0000:0000: 
0000:0301 :E240 as IPv6 address. 50 
[0068] Furthermore, IPv6 addresses are useful if 
more than one IP address shall be available per sub- 
scriber, like it is possible with UMTS, e.g., if more than 
one IP protocol stack is implemented in UMTS termi- 
nals. Although the same functionality can be provided 55 
by using IPv4 addresses , e.g. by the use of several top- 
level domains per subscriber, the proposed solution 
based on the IPv6 format is more convenient. The fol- 



lowing example illustrates such an IPv6-based solution 
that allows for an IMSI in 9 bytes: The MCC is coded in 
two bytes, the MNC is coded in one byte and the MSIN 
is coded in 5 bytes. Such a coding allows for MSINs with 
10 digits in length, which is the maximum that is allowed 
according to the ITU-T recommendation E.212. In this 
case, multiple IP addresses per subscriber can be sup- 
ported by at least one trailing byte. 
[0069] As an example, the 5500:000:000:00 is as- 
signed as a prefix for all public land mobile networks. 
The IMSI consists of a MCC with the value 440 = 01 B8 
hex, a MNC with the value 93 = 3F hex, and a 10 digit 
MSIN with the value 1234567890 = 00 49 96 02 D2 hex. 
One trailing byte is provided, which allows for 256 dif- 
ferent IP addresses per subscriber. This results in an 
IPv6 address interval for a subscriber having the IMSI 
440 93 1234567890 

from 5500:0000:0000:0001 :B83F:0049:9602:D200 
to 5500:0000:0000:0001 :B83F:0049:9602:D2FF. 
[0070] In a further preferred embodiment of the 
present invention the described method is performed by 
software code portions of a computer program or a com- 
puter program product, which is loadable into the inter- 
nal memory of a digital computer, when the program is 
executed on a computer. Such a computer can be locat- 
ed e.g. at the gateway node or at the address conversion 
node. Alternatively, the computer can be represented as 
a distributed system, capable of executing the program 
in a distributed manner. This can be done, e.g. if the 
computer uses a so-called network operation system for 
its internal functions, or in other words, if the distributed 
computer system uses a middleware. 
[0071] Alternatively, the computer program can be ex- 
ecuted also in an environment outside of the communi- 
cations system, e.g. on a simulator or a test system. Also 
an implementation in a mobile station is possible. 
[0072] In order to allow an easy portability between 
different computers, in a further preferred embodiment 
the computer program is stored on a computer usable 
medium like a floppy disk, a CD ROM or a chip card. 
[0073] While in the above the present invention has 
been discussed with respect to specific IP address for- 
mats and subscriber identity formats, for a person skilled 
in the art it is evident that the use of any format of these 
addresses however defined may be considered within 
the framework of the present invention. 



Claims 

1. Method for facilitating data transmission in a com- 
munications system that identifies a receiver of data 
by a further address type (SI) than a sender of data, 
with the steps of 

receiving a data packet, 

reading an Internet Protocol address (IP) of the 

data packet, 
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determining a subscriber identity (SI) that is as- 
signed to the Internet Protocol address (IP), 
initiating a delivery of a payload information of 
the data packet to a receiver by use of the sub- 
scriber identity (SI). 

2. Method according to claim 1, wherein the step of 
determining the subscriber identity (SI) comprises 
the steps of 

retrieving by use of a first portion of the Internet 
Protocol address (IP) through a look-up a first 
portion of the subscriber identity (Sl) f 
assigning a second portion of the Internet Pro- 
tocol address (IP) to a second portion of the 
subscriber identity (SI). 

3. Method according to claim 1 or 2, wherein the sub- 
scriber identity (SI) is the International Mobile Sub- 
scriber Identity (IMSI). 

4. Method according to claim 1, 2 or 3, wherein the 
step of initiating the delivery comprises the step of 

determining at least one further address infor- 
mation of the receiver by use of the subscriber 
identity (SI). 

5. Method according to any of the claims 1 to 4, with 
the additional step of 

storing the Internet Protocol address (IP) and 
either one or both of the subscriber identity (SI) 
and the further address information for a look- 
up in a buffer. 

6. Method according to claim 4 or 5, with the additional 
steps of 

receiving at least one further data packet com- 
prising the Internet Protocol address (IP), 
reading for each further data packet its Internet 
Protocol address (IP), 

retrieving for each further data packet the sub- 
scriber identity (SI) and/or the further address 
information from the buffer by use of the Inter- 
net Protocol address (IP), 
initiating for each further data packet a delivery 
of its payload information to the receiver by use 
of the subscriber identity (SI) and/or the further 
address information. 

7. Method according to any of the claims 1 to 6, where- 
in the Internet Protocol address (IP) is an IPv4 ad- 
dress. 

8. Method according to any of the claims 2 to 7, where- 
in the first portion of the Internet Protocol address 



(IP) is a network identifier or a subnet identifier, and 
wherein the second portion of the Internet Protocol 
address is a host identifier. 

5 9. Method according to claim 7 or 8, wherein the IPv4 
address is encoded in a Class A format. 

10. Method according to any of the claims 1 - 6 or 8, 
wherein the Internet Protocol address (IP) is an 

10 IPv6 address. 

11. Method according to any of the claims 1 to 12, 
wherein the subscriber identity (SI) is the mobile 
station integrated services digital network number 

15 (MSISDN). 

12. Node in a communications system adapted to per- 
form a method according to any of the claims 1 to 11 . 

20 13. Communications system, comprising 

a host comprising means for sending of data pack- 
ets, 

a gateway node comprising means for perform- 
ing a method having the steps according to any 
of the claims 1 to 11, 

an IP network for transmission of data packets 
between at least two elements of the commu- 
nications system, 

a receiver of payload information of at least one 
data packet, 

a subscriber profile data base (HLR) compris- 
ing subscriber profile data necessary for a de- 
termination of a current delivery address of the 
receiver, 

an address conversion node, comprising a 
look-up table for at least a first portion of inter- 
net protocol addresses (IP) and a first portion 
of the subscriber identity (SI). 

14. Communications system according to claim 13, 
comprising in addition 

a firewall connecting the host with a further net- 
45 work (Internet). 

15. Communications system according to claim 13 or 
14, wherein the host comprises in addition an ap- 
plication server. 

so 

16. Communications system according to claim 13, 14 
or 15, wherein the subscriber profile database 
(HLR) comprises the address conversion node. 

55 17. Communications system according to claim 13, 14 
or 15, wherein the gateway node comprises the ad- 
dress conversion node. 
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18. Communications system according to any of the 
claims 13 to 17, wherein the communications sys- 
tem comprises a Packet Personal Digital Cellular 
system (PPDC). 

5 

19. Communications system according to any of the 
claims 13 to 17, wherein the communications sys- 
tem comprises a General Packet Radio Service 
system (GPRS). 

10 

20. Communications system according to any of the 
claims 13 to 17, wherein the communications sys- 
tem comprises a Universal Mobile Telecommunica- 
tion System (UMTS). 

15 

21. Computer program loadable into the internal mem- 
ory of a digital computer, comprising software code 
portions adapted to perform a method having the 
steps of either one of the claims 1 to 11 when the 
program is run on a computer. 20 

22. A computer program according to claim 21 stored 
on a computer usable medium. 

25 
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